Links between genome replication and chromatin landscapes.
Post-embryonic organogenesis in plants requires the continuous production of cells in the organ primordia, their expansion and a coordinated exit to differentiation. Genome replication is one of the most important processes that occur during the cell cycle, as the maintenance of genomic integrity is of primary relevance for development. As it is chromatin that must be duplicated, a strict coordination occurs between DNA replication, the deposition of new histones, and the introduction of histone modifications and variants. In turn, the chromatin landscape affects several stages during genome replication. Thus, chromatin accessibility is crucial for the initial stages and to specify the location of DNA replication origins with different chromatin signatures. The chromatin landscape also determines the timing of activation during the S phase. Genome replication must occur fully, but only once during each cell cycle. The re-replication avoidance mechanisms rely primarily on restricting the availability of certain replication factors; however, the presence of specific histone modifications are also revealed as contributing to the mechanisms that avoid re-replication, in particular for heterochromatin replication. We provide here an update of genome replication mostly focused on data from Arabidopsis, and the advances that genomic approaches are likely to provide in the coming years. The data available, both in plants and animals, point to the relevance of the chromatin landscape in genome replication, and require a critical evaluation of the existing views about the nature of replication origins, the mechanisms of origin specification and the relevance of epigenetic modifications for genome replication.